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Members o f the G r a d u a t i n g C l a s s 
L a d i e s and G e n t l e m e n : 
I n 1927 the B i s h o p of R i p o n i n p r e a c h i n g to the 
B r i t i s h A s s o c i a t i o n f o r t h e Advancement of S c i e n c e l a m e n t e d 
t h a t s c i e n t i f i c advances seemed to be submerg ing us i n a 
manner o f l i v i n g wh ich was d e s t r o y i n g the f i n e r t h i n g s o f 
l i f e ; t h a t c i v i l i z a t i o n was g r a d u a l l y d i s a p p e a r i n g i n a 
q u i c k s a n d o f m a t e r i a l i s m . He suggested t h a t a m o r a t o r i u m 
be d e c l a r e d on s c i e n c e f o r a p e r i o d o f y e a r s so t h a t 
s o c i e t y m i g h t " o a t c h up w i t h i t s e l f . These and s i m i l a r 
v i e w s have r e p e a t e d l y been e x p r e s s e d by r e a s o n a b l e and 
i n t e l l i g e n t p e o p l e and , t h e r e f o r e , w a r r a n t our c r i t i c a l 
s t u d y . Such s e n t i m e n t s a r e b y no means t h e outcome o f t h e 
j a z z a g e , o r even of t h e gay n i n e t i e s . A t i n t e r v a l s i n 
modern t i m e s i t has been s a i d t h a t "Now we have enough o f 
m a t e r i a l improvements ; n o t h i n g i m p o r t a n t i s l a c k i n g . L e t 
s c i e n c e t a k e a h o l i d a y l " . I n e i g h t e e n h u n d r e d and f o r t y - f o u r , 
a l m o s t a hundred y e a r s ago , the U n i t e d S t a t e s Commiss ioner o f 
P a t e n t s i n t i m a t e d t h a t the advancement o f t h e A r t s f r o m y e a r 
t o y e a r p r e s a g e d the a r r i v a l o f t h e t i m e when such improvement 
must e n d l Such d i s t i n g u i s h e d p r e c e d e n t s o f some p r e s e n t day 
t h i n k i n g a r e m e n t i o n e d , n o t w i t h the i n t e n t i o n of m i n i m i z i n g 
the s e r i o u s n e s s o f the p r o b l e m s we f a c e i n the i m p a c t s o f 
s c i e n c e on s o c i e t y , but t o show t h a t t h e y a r e n o t new. My 
purpose i s t o o f f e r a d i f f e r e n t s o l u t i o n f r o m t h a t o f t h e 
m o r a t o r i u m o r " s c i e n c e h o l i d a y " . 
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The m a t e r i a l e x i s t e n c e of t h e s o - c a l l e d c i v i l i z e d , 
o r e n l i g h t e n e d , or advanced n a t i o n s i s so hound up w i t h 
m e c h a n i c a l a r t (the use o f power) t h a t we must a d j u s t our 
t h i n k i n g t o t h e f u n d a m e n t a l changes w h i c h have come about 
i n the r e l a t i o n s h i p o f what man can do t o d a y w i t h a machine 
i n c o n t r a s t to what he d i d y e s t e r d a y by m u s c u l a r e x e r t i o n . 
One-hundred and s e v e n t y - t h r e e y e a r s ago W a t t ' s improvement 
o f theNewcomen e n g i n e s t a r t e d t h e w o r l d on t h e most 
f u n d a m e n t a l change i n a l l of i t s m a t e r i a l h i s t o r y ; we 
cannot y e t g r a s p t h e s i g n i f i c a n c e o f t h i s c o n q u e s t o f power -
much l e s s a d j u s t o u r s e l v e s f u l l y to i t s consequences - and 
y e t we take i t f o r g r a n t e d , S i l a s Bent i n h i s book "Machine 
Made K a n " p u b l i s h e d i n 1929 , names e i g h t e e n epoch-making 
i n v e n t i o n s , s t a r t i n g w i t h C a r t w r i g h t ' s m a c h i n e loom i n 1785 , 
down t o Haynes ' a u t o m o b i l e i n 1892 . The l i s t embraces t h e 
paper-making m a c h i n e , t h e mowing m a c h i n e , c o a l g a s , p h o t o g r a p h y , 
the l o c o m o t i v e , t e l e g r a p h and t e l e p h o n e , i n c a n d e s c e n t lamps 
and o t h e r s as i n d i s p e n s a b l e . 
We c o u l d spend an i n t r i g u i n g h a l f - h o u r o r so i n m e r e l y 
s p e c u l a t i n g as t o what any one o f t h e s e numerous i n v e n t i o n s 
has meant i n our l i f e t o d a y , by s u b t r a c t i n g i t and a l l o f i t s 
subsequent developments f r o m our u s a g e . T r y to p i c t u r e what 
s o c i e t y w o u l d have f a i l e d t o e n j o y i n the p a s t 150 y e a r s , 
c o m p e l l e d t o g e t a l o n g w i t h hand-woven t e x t i l e s o r w i t h o u t 
t h e sewing m a c h i n e ; or t r y to p i c t u r e the s t a t e o f development 
w h i c h we w o u l d n o t have r e a c h e d i n n a t i o n a l e x p a n s i o n , d u r i n g 
t h e l a s t hundred y e a r s , w i t h o u t t h e l o c o m o t i v e - and remember 
B e n t ' s l i s t ends i n s u c h a d i m p a s t t h a t t h e a i r p l a n e and t h e 
r a d i o are n o t even m e n t i o n e d . Could we b u t t u r n back t h e 
c l o c k o f t i m e and by some omnipotence e r a s e a l l the magie o f 
the l a s t hundred y e a r s o f man's m a t e r i a l c r e a t i o n s , w o u l d 
t h e w o r l d be a b a t t e r p l a c e and - most i m p o r t a n t l y - would 
man be a f i n e r b e i n g ? W e l l may we doubt i t . 
I n t h e f i r s t p l a c e , what c i r c u m s t a n c e s have seemed 
t o j u s t i f y the p l e a s f o r r e l i e f f r o m t o o much s c i e n c e and t o o 
much t e c h n o l o g y ? From what a p p a r e n t d i s a d v a n t a g e s i s s o c i e t y 
s u f f e r i n g a t t h e hands of s c i e n c e ? The r e v o l t a g a i n s t s c i e n c e 
has embraced two g e n e r a l c o u n t s : f i r s t , t h e m a t e r i a l s i d e 
which i s c o n n e c t e d w i t h s u c h phenomena as unemployment and 
o t h e r d e p r e s s i o n i l l s , and s e c o n d , t h e supposed l o w e r i n g o f 
our moral tone because o f our m a t e r i a l i s m . 
The most s e r i o u s charge i n t h e f i r s t i n d i c t m e n t , namely 
t h a t o f unemployment c r e a t e d by t h e m a c h i n e , i s d i f f i c u l t to 
meet because of i t s a p p a r e n t t r u t h f u l n e s s . The p r e s e n t 
o c c a s i o n does n o t p e r m i t t h e d i s c u s s i o n o f what i s w r o n g l y 
termed " t e c h n o l o g i c a l unemployment*' , nor does t h e s p e a k e r 
know o f anyone who has t h e f i n a l answer on t h i s moot s u b j e c t . 
S t a t i s t i c s show t h a t t h e most h i g h l y mechanized i n d u s t r i e s 
have a h i g h e r degree of t o t a l employment ( c o u n t i n g I n the 
c o l l a t e r a l f i e l d s ) t h a n t h o s e l e s s m e c h a n i z e d . As an e x a m p l e , 
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i t i s known t h a t t h e r e i s 25 p e r c e n t more l a b o r , o r man-hours, 
g o i n g i n t o t h e m a n u f a c t u r e of t h e p r e s e n t a u t o m o b i l e t h a n were 
r e q u i r e d to make the c a r o f 1 913 . T w e n t y - f i v e y e a r s ago we 
t h o u g h t the l a t e model 1913 was a p r e t t y s a t i s f a c t o r y p i e c e 
o f mechanism b u t , as Mr. K e t t e r i n g has p o i n t e d o u t , t h a t m o d e l , 
even though p r e s e r v e d I n a vacuum, would n o t s e l l t o d a y . T h i s 
i s a good example of the f a c t t h a t the s a t i s f y i n g o f one w i s h 
f o r p e r f e c t i o n s e e m i n g l y b e g e t s d e s i r e s f o r g r e a t e r p e r f o r m a n c e 
i n o t h e r r e s p e c t s u n t i l i t would seem t h a t o u r wants ere 
i n s a t i a b l e . I ndeed , one r e c e n t d e f i n i t i o n o f " a h i g h e r 
s t a n d a r d o f l i v i n g " i s " h a v i n g t h o s e t h i n g s one i s unhappy 
w i t h o u t " . 
On the o t h e r hand , one may s a y t h a t t h e c o n s e n s u s o f 
economic and e n g i n e e r i n g thought t o d a y i s t h a t t h e machine 
does cause a d i s l o c a t i o n of employment and t h a t a t t h i s moment 
s o c i e t y has n o t l e a r n e d to accommodate t h i s d i s l o c a t e d s e c t i o n 
o f w o r k e r s d u r i n g the p e r i o d s of t r a n s l a t i o n . T h i s p r o b l e m 
demands the i n s t a n t s t u d y o f o u r b e s t t h i n k e r s i n e c o n o m i c s , 
s o c i o l o g y , e n g i n e e r i n g and s t a t e s m a n s h i p . To d e l a y i t s 
s o l u t i o n endangers a l l t h a t c i v i l i z a t i o n has won i n a 
c o n s i d e r a b l y l o n g e r t ime t h a t t h e two hundred y e a r s s i n c e 
the s t a r t o f the power a g e . May we n o t a g r e e t h a t one 
h o p e f u l s i g n i s t h e awakening of t h a t p r a c t i c a l s c i e n t i s t -
the e n g i n e e r - t o t h e need f o r h i s c o o p e r a t i o n i n t h i s s t u d y . 
U n t i l now he has been c u r i o u s l y a l o o f - n o t r e l u c t a n t - b u t 
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o h a r a c t e r i s t i c a l l y modest w i t h h i s v i e w s , i f perchance he 
has had any to o f f e r on the s o c i a l e f f e c t s o f h i s c r e a t i o n s . 
P a t e n t l y f a l l i b l e , y e t the e n g i n e e r i n g a p p r o a c h o f d e t a c h e d 
c r i t i c a l a n a l y s i s may o f f e r advantages o v e r t h o s e advanced 
a t t i m e s f r o m o t h e r s o u r c e s . But even w i t h the o b v i o u s 
d i s l o c a t i o n of l a b o r , t h e good f o l l o w i n g t h e use o f l a b o r -
s a v i n g d e v i c e s has so f a r o u t w e i g h e d t h e e v i l as t o w a r r a n t 
the b e l i e f t h a t f u r t h e r d e v e l o p m e n t s w i l l be b e n e f i c i a l 
r a t h e r t h a n h a r m f u l i f t h e s t a n d a r d o f l i v i n g f o r a l l i s t o be 
i m p r o v e d . 
So man., o f us seem t o t h i n k t h a t o u r m a c h i n e s must be 
s t i l l e d because o f o v e r - p r o d u c t i o n , whereas t h e f a u l t i s l a c k 
o f d i s t r i b u t i o n . And t h i s b r i n g s me to t h e c r u x of my t h e s i s : 
The l a c k o f d i s t r i b u t i o n f a c i l i t i e s i s a human f a i l u r e - n o t 
a s h o r t c o m i n g o f the m a c h i n e . I t would seem t o one u n l e a r n e d 
i n e c o n o m i c s , t h a t t h e e n g i n e e r has i n c r e a s e d the e f f i c i e n c y 
of p r o d u c t i o n o f goods and t h e u t i l i z a t i o n o f power , b u t t h a t 
the merchant and t h e c a p i t a l i s t have f a l l e n s a d l y b e h i n d i n 
t h e d i s t r i b u t i o n of t h e s e g o o d s . P r o b a b l y no one p r e s e n t 
would deny ( i f he o r she c o u l d ) t o a s i n g l e one o f o u r 135 
m i l l i o n s , any one o f t h e l u x u r i e s we each e n j o y t o a g r e a t e r 
o r l e s s d e g r e e . No one h e r e would w i t h h o l d f r o m any one o f 
these m i l l i o n s , s u f f i c i e n t f o o d , m e d i c a l c a r e , c o m f o r t a b l e 
and s a n i t a r y s u r r o u n d i n g s and a r e a s o n a b l e s h a r e o f l e i s u r e . 
Y e t how can t h e s e s i m p l e r e w a r d s be f u r n i s h e d In adequate 
I 
1 I 
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q u a n t i t y w i t h o u t t h e a s s i s t a n c e o f t h e machine? 
Some t h i n k t h a t t h e r e i s an i n h e r e n t i n c o m p a t i b i l i t y 
between t h e machine and mankind i n the a g g r e g a t e ; a k i n d o f 
cosmic f e u d i n w h i c h the m a c h i n e , i n some i n s e n s a t e way, 
w i l l f i n a l l y a n n i h i l a t e u s . They would have us put away 
the mechanisms upon w h i c h we r e l y . They would have us 
b e l i e v e t h a t we w i l l be r e l i e v e d f r o m p r e s e n t i l l s by a 
r e t u r n t o the s i m p l i c i t y o f the h a n d i c r a f t s . J u s t t o what 
degree mass p r o d u c t i o n would be e l i m i n a t e d h a s n e v e r been 
made c l e a r . B a n i s h t h e machines and g i v e us a p i c t u r e o f 
h a l c y o n b l i s s w i t h w o r k i n g h o u r s f r o m d a y l i g h t t i l l d a r k ! 
Or maybe some c o m m o d i t i e s w i l l s t i l l f l o w f r o m the p r o d u c t i o n 
l i n e and o t h e r s f r o m c r a f t s m a n - no s m a l l p r o b l e m i n i t s e l f . 
What o f t h e second c o u n t o f t h e i n d i c t m e n t , t h e more 
o r l e s s I n t a n g i b l e e f f e c t s r e s u l t i n g from t h e i m p a c t o f 
s c i e n c e on our s p i r i t u a l w e l f a r e ? That t h e s e i m p a c t s o f 
modern l i f e a r e r e a l , t h e r e i s no d o u b t . T h a t t h e y can be 
l a i d a t t h e d o o r of s c i e n c e i s h i g h l y d e b a t a b l e . Arguments , 
however , are p o s s i b l e t h a t s c i e n c e has advanced o u r tempo 
so t h a t we say we have l e s s t i m e f o r t h e p r o p e r development 
o f our h i g h e r n a t u r e s - l e s s t i m e f o r c o n t e m p l a t i o n and 
enjoyment o f c u l t u r a l a c t i v i t i e s . Do we n o t l o o k i n v a i n 
f o r a h i g h e r t y p e o f s p i r i t u a l development among t h e c i t i z e n s 
o f , s a y , the G o l d e n Age i n Greek c i v i l i z a t i o n ? E x c e p t i n g t h e 
g r e a t p h i l o s o p h e r s - and o c c a s i o n a l i n d i v i d u a l s i n t h e 
l e i s u r e c l a s s - i t seems d o u b t f u l i f t h e men, women and 
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c h i l d r e n o f A t h e n s o r S p a r t a were s u b s t a n t i a l l y more s p i r i t u a l 
t h a n our n e i g h b o r s i n C i n c i n n a t i or W o r t h i n g t o n . C e r t a i n l y 
the hordes o f A t t i l a were n o t l e s s m a t e r i a l i s t i c t h a n a c r o s s -
s e c t i o n o f t h i s community t o d a y . S c i e n c e , some s a y , i s 
r e s p o n s i b l e f o r the a t t e n d a n t i l l s o f u r b a n l i f e . But even as 
a s m a l l boy I used t o wonder i f B a b y l o n c o u l d have been s u c h a 
f i n e c i t y i n w h i c h t o have l i v e d . O r , i f we c r e d i t the 
H o l l y w o o d h i s t o r i a n s , how about C h i c a g o b e f o r e the f i r e ? 
And so we might p r o c e e d , l o n g a f t e r t h e t i m e a v a i l a b l e , 
each naming h i s p e t p e e v e , p e t u l a n t l y l i s t i n g t h e r a d i o , t h e 
a i r p l a n e , the a u t o m o b i l e , the t e l e p h o n e , t h e a u t o m a t i c 
r e f r i g e r a t o r , s t a i n l e s s s t e e l , t h e s t o c k t i c k e r , and so t h r o u g h 
a p h a n t a s m a g o r i a of t h o s e i t e m s by w h i c h we g a d g e t our way 
t h r o u g h l i f e . Some w o r t h y s o u l s are c o n f u s e d by t h e r a p i d 
f i r e tempo o f e v e r y d a y l i f e and t h e y pay w i t h t h e n e u r o s e s 
which f i l l our s a n a t o r i a . I s t h i s t h e u n a v o i d a b l e p r i c e 
e x a c t e d by our t e c h n i c a l p r o g r e s s ? I t i s n o t ; t h e s o c i o l o g i s t 
and the a l i e n i s t agree t h a t m e n t a l i l l s s p r i n g f r o m man-made 
d e f i c i e n c i e s . 
Does i t n o t seem f u t i l e t o t r y to h o l d s c i e n c e i n l e a s h ? 
Could i t p o s s i b l y be done? L e t us be p r a c t i c a l : Assume t h i s 
v e r y group to he c h a r g e d w i t h the r e s p o n s i b i l i t y o f d e c i s i o n -
now and h e r e . F i r s t we would d e c i d e on a t i m e t o s t o p a l l 
a d v a n c i n g i n t o the f r o n t i e r s of t h e unknown. O b v i o u s l y we 
cannot exempt any b r a n c h o f human endeavor - m e d i c a l o r 
i 
o t h e r w i s e - because each i s so i n t e r r e l a t e d w i t h a l l t h e 
I 
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o t h e r s . M e d i c i n e depends on c h e m i s t r y and p h y s i c s , and 
each i n t u r n upon m a t h e m a t i c s - and so o n . Agreed t h e n ; 
we w i l l s top a l l . 
The t ime? One might s a y t h e m o r a t o r i u m s h o u l d have 
s t a r t e d i n 1910 because t h a t would have made the w o r l d war 
l e s s g h a s t l y s i n c e we might have been s p a r e d p o i s o n g a s e s , 
t a n k s , Z e p p e l i n s and so o n . Common sense t e l l s us o t h e r w i s e , 
because i t has been shown t h a t t h e d e a d l i e s t weapon i n human 
h i s t o r y , as measured by l o s s e s i n b a t t l e compared w i t h number 
engaged i r . b a t t l e , was t h e Roman b r o a d s w o r d . But l e t no one 
read i n t o t h i s s t a t e m e n t a p l e a f o r b i g g e r and b e t t e r w a r s ; 
the economic c o s t s o f modern w a r f a r e a r e so s t a g g e r i n g and 
t h e i r sequalae so t e r r i b l e and f a r - r e a c h i n g , t h a t one might 
a lmost say t h a t t h e man who f a l l s i n b a t t l e g e t s a r e a l b r e a k l 
How about 1£20? And a m i g h t y army o f u s e f u l c i t i z e n r y would 
r e m i n d us t h a t n o t y e t had B a n t i n g d i s c o v e r e d i n s u l i n . End 
a l l argument then and say - "Now, t o d a y " . Even as we are 
g a t h e r e d here,somewhere a c u r e f o r c a n c e r may be f o u n d . To 
s t o p such p r o g r e s s would not o n l y be f u t i l e - i t would be a 
cr ime a g a i n s t t h e s o c i e t y we would p r o t e c t . 
What t h e n may one suggest as a s u r c e a s e f r o m the c o n s t a n t 
wear and t e a r o f the m a t e r i a l on man's s o u l ? Must you be 
d e n i e d your symphony c o n c e r t i f I l e t my l o u d speaker b r a y a l l 
n i g h t ? L u s t y o u r a f t e r n o o n i n t h e c o u n t r y be d e n i e d i f I 
t r y to mix a l c o h o l and motor f u e l ? N e v e r does t h e a u t o m o b i l e -
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from a s t a t i s t i c a l p o i n t o f v i e w one o r our most d e a d l y 
mechanisms - go b e r s e r k and sneak i n t o our apartment and 
s t r a n g l e us as we s l e e p i The r e f r i g e r a t o r t h a t c o o l s t h a t 
gastronomic m o n s t r o s i t y , the c o c k t a i l , a l s o keeps t h e b a b y ' s 
m i l k sweet and pure I 
So why not f a c e t h e f a c t s . I f we go t o war on 
d e f e n s e l e s s p o p u l a t i o n s - what has s c i e n c e t o do w i t h t h a t ? 
The f a u l t i s y o u r s and m i n e . I f our n e r v e s a r e s h a t t e r e d 
by the n o i s e of the e l e v a t e d - l e t s c i e n c e w e l d t h e r a i l -
j o i n t s and f l o a t the mechanisms on r u b b e r . I f we do n o t , 
the f a u l t I s mine and y o u r s . R a t h e r t h a n d e l a y s c i e n c e 
one moment, l e t us urge s o c i e t y to c a t c h up w i t h i t . 
To t h e g r a d u a t i n g c l a s s : Upon you t h e r e l i e s a 
s p e c i a l r e s p o n s i b i l i t y . H e l p t h o s e t o whom you a r e about 
t o d e d i c a t e your l i f e ( f o r t o you a l l t h e r e i s a d e d i c a t i o n 
t o human s e r v i c e ) . H e l p t h o s e who w i l l l o o k to you - because 
o f t h e advantages you have had - to know and t o s e p a r a t e the 
t r u e f r o m the f a l s e ; t o use the good i n the b e s t way . 
P a r t i c u l a r l y do you t e a c h e r s h e l p the y o u t h t o r e v e r e and 
to f o s t e r s c i e n c e f o r the j o y and g r o w t h o f h u m a n i t y . R e l y 
on s c i e n c e tempered w i t h a l o v e o f f e l l o w m a n . Stamp o u t t h a t 
s p u r i o u s n o t i o n of a c o n f l i c t between t r u e s c i e n c e and t r u e 
r e l i g i o n . H e l p t o e n n o b l e and n o t degrade t h e uses o f s c i e n c e 
to a b e t t e r l i f e o f the f u t u r e . These a r e a p a r t o f t h e 
r e s p o n s i b i l i t i e s w h i c h - because o f y o u r g r a d u a t i o n - w i l l 
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r e s t upon you a l w a y s . And s h a r i n g t h i s r e s p o n s i b i l i t y 
w i t h you t e a c h e r s a r e t h e d o c t o r s , t h e l a w y e r s , t h e b u s i n e 
men and the e n g i n e e r s . L e t us not be f r u s t r a t e d by the 
i n c r e a s i n g c o m p l e x i t i e s of our modern e x i s t e n c e . 
We must go on - t h a t i s L I F E . 
